BATCH COMPOSITIONS.
THE  BATCHES.

The glassmaking industry has been one of slow development through
the centuries from the time of the Egyptians and Phoenicians to
the. present day. It has been cultivated in certain restricted areas
and has been handed down as an art from father to son, with the
result that even at present it is enveloped in an air of mystery and
secrecy. The formulas for making the different types of glass are
held highly confidential and may not be divulged except to a chosen
few. As a result the glassmaking industry is conducted with few
exceptions by rule-of-thumb methods and the manufacturing proc-
esses are controlled by men of special experience who occupy unique
positions in the factory. In Europe the optical-glass industry is no
exception to this rule; all details of actual manufacture are closely
guarded; but little has been published on the subject, arfd it is
difficult to obtain reliable information of any kind. The batches for
the several typos of optical glass required by optical-glass manufac-
turers are not available, except for a few of the older types of optical
glass.

In undertaking the manufacture of optical glass in this country it-
was necessary therefore to gather together such chemical informa-
tion as could be found and to have analyses made of the more
urgently needed types of optical glass which happened to be in stock.
A statistical study of the available analyses was first made. This
study, the results of which are given in Chapter II, was supplemented
by experiments on the changes, during the melting process, in the
relative quantities of the several chemical elements in the batch as a
result of volatilization and of solution of the pot. Certain relations,
particularly in the series of ordinary flint glasses and of the barium
crowns and Hints, were discovered which enabled us, by interpolation,
to write down at once the batch for any member of their series such
that the finished glass should have approximately the desired refrac-
tive indic.es and v-values. Experimental batches were first made up
in small quantities and melted down in pots containing 10 to 50
pounds. In this way we soon arrived at definite control over the
entire series of desired optical glasses and were in a position to repro-
duce any one of the silicate glasses which was needed.

As a result of this statistical study, carried on under definite sci-
entific principles, we became independent of all secret batches and
were able to proceed to a scientific study of the relations between
chemical composition and optical constants of the resulting glass and
to determine in a general way the effect of any individual chemical
element on the optical constants. This proved to be of great value,
as it allowed us to devote our entire attention to the other factors on
which the quality of optical glass depends.BATCH COMPOSITIONS.
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